Preliminary experiments showed that chick embryo cells either derived from a local hatchery or from a leukosis-free stock (kindly provided by Dr Nazerian) and Balb/3T3 cells did not agglutinate spontaneously. When treated with IOOO/~g./ml. of Con. A (Calbiochem, Los Angeles, Lot No. 0IO229) , these cells either remained in a single cell state or were agglutinated to a very low degree (~ +). Treatment of normal cells with o.ol % trypsin, however, resulted in a 4 + agglutination.
Chick embryo ceils were infected with I to 3 p.f.u./cell of ch + and ch-strains of HSV. Sixteen hr after infection, the cells were washed, monodispersed, and incubated with Iooo t~g./ml, of Con. A. The results in Fig. ] show that cells infected with ch + strain of HSV were agglutinated by Con. A. Within 2o min. after incubation, a 3 + agglutination of infected cells with Con. A was achieved. Infected cells were not agglutinated by saline, indicating the absence of spontaneous agglutination. Cells infected with the ch-strain of HSV, which fails to replicate or synthesize virus DNA but infects the cells with an efficiency similar to that of the ch + virus and produces virus antigen (Lowry et al. ~97Ia) , did not agglutinate after interacting with Con. A, indicating that the expression of Con. A agglutinability by ch + virus is a virus-determined function.
Results presented in Fig. 2 show the kinetics of induction by HSV of agglutinin sites and surface antigen. Infection of chick cells with the ch + strain of HSV resulted in a z + agglutination by Con. A within z hr and a 4 + agglutination by 3 hr post-infection. The appearance of surface antigen was first detected by the immunofluorescence test described previously (Lowry et al. 197~a ) at 6 hr after infection, and by lo hr ahnost 8o% of the cells were positive for surface antigen. It should be mentioned that the ch-strain of HSV, which failed to induce agglutination by Con. A, also failed to induce specific antigen at the cell surface detectable by immunofluorescence. These results indicated that the expression of Con. A agglutinin sites occurred early in the virus replicative cycle. Whether the agglutinin sites are similar to specific antigen is not known at this time.
Since the HSV (ch-) strain was defective in chick cells, the Balb/3T3 cell line was used to determine if ch-virus could induce Con. A agglutinin sites in these cells. The results in Table I show that both ch + and ch-strains were able to induce Con. A agglutinin sites in Balb/3T3 cells and a 4+ agglutination was observed within 8 hr after infection. Normal 3T3 cells did not agglutinate by Con. A unless trypsinized. These results indicate that the strain HSV (ch-) which is defective in replication and in induction of Con. A agglutinin sites in chick embryo cells can replicate and induce Con. A agglutinin sites in 3T3 cells.
The results in Table z show that de novo protein synthesis is required for HSV to cause alterations in cell surfaces so that the cells can be agglutinated by Con. A. Cycloheximide (25/~g./ml.) added at the time of addition of virus completely prevented the expression of Con. A agglutinability. Addition of the drug up to 4 hr post-infection partially inhibited the agglutination by Con. A. The addition of the drug to control cultures did not lead to spontaneous agglutination of cells by Con. A.
The evidence presented in this study indicates that early in the replicative cycle HSV can 7-2 cause the induction of Con. A agglutinin sites on chick embryo and mouse cells. The surface change leading to the agglutination of infected cells is not a nonspecific change due to virus adsorption, penetration or virus cytopathic effects, since the ch strain of HSV which adsorbs, penetrates, uncoats and induces cytopathic effects does not bring about this change.
Results with ch-strain also indicate that the induction of Con. A agglutinin sites by HSV is a virus-determined function. Mammalian cells infected with HSV develop virus-specific antigens at the cell surface which can be demonstrated by the inability of infected cells to replicate HSV after interaction with anti-HSV infected cell surface sera and complement (Roane & Roizman, D64) ; mixed haemadsorption test (Watkins, 1964) ; indirect immunofluorescence test (Lowry et al. ~97~a) ; immunoferritin technique (Nii et al. ~968); and by a shift in the density of cell membranes after reaction with anti-HSV antibody (Roizman & Spear, x971 ) . All the evidence indicates that these techniques are measuring a virus-specific protein. The relationship between the specific surface antigens and the Con. A aggIntinin sites induced by HSV early in its replicative cycle remains unsolved.
Oncogenic DNA viruses (polyoma and SV4o) have been shown to bring about similar changes during infection or transformation in normal cells. With these viruses, a relationship between the induction of Con. A agglutinins and the transforming function has been suggested (Benjamin & Burger, 197o) , since polyoma mutants have been isolated which lack the transforming ability and also fail to induce Con. A agglutinin sites. Whether these surface changes brought about by papovaviruses are similar to the surface changes induced by HSV reported here and by vaccinia virus (Zarling & Tevethia, I97I) is not known at this time.
